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y {iSI![<D#^>' > 4^;KZ)a^® Ir]^/ 1 ^ - > CD a *. o 
« t ct o T ^ n 5 ^ t -r s it^js 1 HB«® 

3^S;f3!feti;*;$-a-5 ^fe1$^i:-r sa*iB 1 75M 3 CD 
t^■rnip 1 WfBiRcDiiiaB;5S, 
[W*JS 5 1 ±tBfflllffl{4> Jl^g[|!j;t7-b h 

cDv^TnA» 1 iiiB«®iR]K8:6"So 
[»*S6] ±lB^5jll^ti?.#,^i^>^;i/{4, MliScI^ 
^^t:*v^•r±fB7^-^ i^>5}<;i/{c#M{b^ns:i 
1^^i:1-S»«JS 1 Jim 5 CDi^rn*^ 1 «IB«o|5]W;^ 

[»*«7] ±tBejt^nsai^bifc2ocDi^»K;u 

S 1 6 CDl^rn*^ 1 SfB«CD|5l^;5?£o 

1-s w«iM 1 Tis 7 cD^^1'n5!p i mtmcDmmyjmo 

±IB#flSi^>5j^;i/> #RSi^»t^;i/CD-gi5Xtt«S!jCD#fi^ 
>4^;ucdS^cd|rIW>'^^- >CD d ?,6D$fegH2i:t>VXfi 

ffiM^icD^^-i7?&^^m1-?.fe*{3^ ±m^mi^>yr^jv 
1 0 ] iM^Miy y^^)\'(DBm^m.^mmL 

[ifj^^jaii] ±IB#^i'>4^;u*4^-rsi:^t. 

±TCDN/NspiJjCD1^-:rdp-v. ij T'CDtf^Sr^^-rS^IS* 



[»*iii2] ±lB#^s^>4^;i/?&e3lir-5i:#tc. 
ej2l«;^j&ii;^$#S^I§!^&llx.SW*^9;^Sl ICD 

JS9 7iMl SCDV'i-rtlA^lJSfBffiCDT^-f i;^;i/il{S->;^ 
SJimi 4cDV^■m*> iiMIB^cDT^'f s^^;i/a{ii^;:^7^ 

Ao 

[^B^CDp^iiB^] 
[0 0 0 1] 

So ? 
[0 0 0 2] ' 

[S£*©S^S] 7^^i^^;l/aMi';^7^A^;*v^■r^4^ - 

So Uji^I^ (Fast Fourier Transfo 

rm, WT^ FFTi;V>do ) ^.n >y h£Di>>:1t;i/CDiJ''f 
5 ></^lR]W^-&'5:Jtti«'5:e>«:V'>o mm^t^tzisbiz 

So c:cD#Mi'>5}^;i'{4. 3iS^ fEE|-rS7^-4't:aft 

0{c^1-<fc-5{3. F<iCDi'>5}f;i/A^e.*Sfeill7l/ — 
A, V^t)^9)S>'t— :^ — A{3, ^CD$tsSi'>*;L'i: 

)V^^^XMWTlzfs\^^Xi). (inters 
ymbol Interference^ JiiT^ ISIJ:V>-5o ) A'^l;* 
v^idC^ v^t)f9)S:tf-b-EraAs|S;{te.nTl>So 
[0 0 0 3] ^UT, Sffiffi!lt*{tS#BS>'>^;i/CD^ 

±{C*"(tSfflili|{^(C<fco-C?*^$tlSo CCDffiUfflCD 

m:kmifiwim^t^rz)!bizm^^^ti. tiMfitcD^Affi 

}f)S> #,^>'>^;i/CDfii^-b->7';i/CD(4atRJtg55:KBt)IE 
SS(3-a-rScl:d{3^:^nSo ffillfltCD«;^fi^gg{c 
t^tHT-tSiat^. ^i![CD|iI^yi<5'- 
> (Synchronisation Pattern^ W,Tx SPi::V'>do ) 
-e«fi£U |5l^y'?^->Asi#fiBi/>4f;i/SHra{3ltl&|sl 

^^nsiatcfSo 

[0 0 0 4] 01 Itt. B§raM±OR?ASNsp-t'$)S(Rl 



(3) 
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FDMe5i>■;^5^At*^^-rmS®«Jg^fe*■r5>'>7}^ (Dimmx-HK). Nsp{i> loCD|5lSBy1^5'->|*I0r)it> 

iltic^— U xgj^ (Discrete Fourier Transform r;l/^^&^L^ Nguan(i'*> i^y^^J^^(D^^ (IS 
ation. WTDFTi:t,^5o ) (D^m^^MMy - I) *B5±-r?>fc«){3#A$nfc**- h-EK®-y->:7';u 

(Inverse Fast Fourier Transformation) fixH ^^MTo (correlation window) CD^ 

tiz^^mm6fJlZ^^t?>:iti)^X'^^o btztii^X. 01 Itc^^-TidfC. N + Nguand-NspT-fe 

*^ASTs* (Nsp/N) T'feS (N/Nsp) <@CD|5lKa 5o 

^^■^-y^m-t^. S^A5Ts®#BSi^>5j^>'l'?&^^-r [0 0 0 6] A;^^-^^ h U -ACDI^Pa^i^}c*M:J--5 

^TCD (N/Nsp) iJjCDDFTtm fflUfitR (i) (±. TIBiC (1) T'«S?)?.n^o 
(ia?SISIB^(3^5Jt§±-Cc?5 (N/Nsp) i>:©-y-^=^^ [0 0 0 7] 

•Jz) ^^ig-r^:ettT-j:v>o [isi] 

[0 0 0 5] 01 1 izir^-ti. o (3. N«±. 1 ocD#Mi> 
N-tNguMrf-Nip-l 

R(i)= X] Y(i-n) • Y*(i-n-N.p) ' ' " ^ ' ^ 

n=0 



[0 0 0 8] ;icDiC (1) (;:?vt-<td{c:. ffiUffiR (i) 

S o 

[0 0 0 9] ^ (1) S:ll:g-r5lHlE&«J5g*01 2{CSt 

lSt>*^»^8 3}c#t$^$n. aM§§8 Itt. A±I7^- 
^^NspF^s T;6:t>-^ l|5]W/1^5'->:0■a®bT«^Sffl 

«Miss8 2t#t^t-5o ft^s:^s«llisi§8 2{±. a® 

^8 lfaM^ntA;^J7^-<5'®fttg«^7^-^?fe*» 
X. S»^8 3tcfiti|^-rs<, S»^8 3{i. A;b5^-^ 

[0 0 10] a®^8 4fi. mm-y^—^^ (n+n 

guand-Nsp) HeSUT^ M»i§8 6 (^^l^fSo c: 
!«»§§8 6«i. ^CDtliljT^-^A^e). affile 

5o a®S8 7tt. mwy'—^^mmi.xmn^adiz 

N+Nguard-Ni,rl 

R(i)= 

[0 0 14] z(Dm-^. ^2iz7jkrmmmx'm.^ti?>m 
s^ co^4aT-R(i)tteAi:^?.o ci©aAffi!feiitai 

^>^As*^^n?.o ffiMfiR(i)®SAft 
Kfltca^t^TfrfcnSo I R(i) I AS3CDggfi:&Sx. 



i:v as^B 7-r-a@^nfeigo»5^-<5'§*n»u-r. ± 

[0 0 1 1] U-C^ SM^-^S'Jis Ir]W^^<5'->® 

mmR{i)ii. (N + Nguand-Nsp) (fflM^©W 
^) m«$nSo M»^8 6cDai;t;T-fe5ffillfiR(i) 
ii. ftAWIttBlHlK (H^-B-T) {rJ;oT. ^cDi^^fit 
( I R(i) I ) ®SAffi*si!tttl^nSo L;feASoT. § 

[0 0 12] i:.i5-r% ±m\^rz'ift^(Dmm^^it)^:^ 

#,^i'>>l^;KZ)«*|-y->7';u©{uS{3$>Si:*t^ SA 

;i/®{Sa®hgcD-y->r;i/AS:6:<j5;5J:^ ±13^ (1) 
{i> (2) i:«:^„ 

[0 0 13] 

[IS2] 

• • • (2) 



?S (N + Nguand) ?5 tt':*:^v^WF^{-*3V> 
X'^mx$}^o 

[0015] 1 9 9 6^1 0^ 1 5B~ 1 8 BC^rf© 
^itXmm^ntzP IMCR' 9 6®9 6 3H~9 6 7 
Hs T^'f— "ir^— (T. Keller) ^ :^)V-J\>'J<y 

(L. Hanzo) ® Ttt^n— U 7';?^ y h V— i^t^j 
i-y^m^mmi.^Wit'm.(Dmmiim (orthogonal frequ 
ency multiplex synchronisation techniques) j {c^ 



(4) 
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iSScitWM^H (range of frequency acquisition) . 
M^^T&B (frequencytracking) . i^y^f^Jl/mM. y 

[0 0 16] tz^X\ m^(Dikm (iftWs 

(tn^JS & ^ V ^a'^ ^ffiffl H :te (t 5 ti Utt * ^-r SIT- 
[0 0 1 7] 1 (C:^3V^t. i|ill^fi#^i^ >5i^;b 

iD-r?.o ^b-c> iR(i) lifimmRx^M^^t. mm 

Zi 



[ 0 0 1 8 ] 2 f ^t)*>fflH^AS#^ 

fiiR (i)®l^-<^{i. (1) T-m#n5fflMS»t3^ 

[0 0 1 9] {ati#3{-*5V>ts fcr-i'*s«UTV^?){t 

[0 0 2 0] ±mLrz3^(D{iLm^^js.T^t.. ^ 

(1) {i. ^ (3) Ocfcafc^feSo 

[0 0 2 1 ] 

[i!(3] 



OT=0 



22 



+ YZ L{i-m) ' r'ii-m-Nsp) (• -B) 



N+.Vc-Nsp-l 



+ YZ rii-m) ' r\i-m-Nsp) ( -C) 



( 3 ) 



[0 0 2 2] (3) C^ffflMfiR (i) 

{i. S:&S^**-^^S30CDtg||fficr)aA, B, Cifi 
e)*i3> 3n5>®JBA, B, Cfi. if®-y->r;uAS5i^ 

(constructive) Xtift (destructive) iibTffffl"^' 
So 013Jfct>*S (3) ffl5lfSR(i)}3 
MLT. {4ffl#2cD (ffiHffiCDt-^isittB^tlfc) 

As(4li#3{c^Nt-cfcat^li;t-5i:. ^^i&fSfc-^n 

AJfeSii (fl) icm^LX^^t^o »mr»^^JU(Dm 
(1) ©fflPfilR(i)H^S5fe^^Si;#(i 



§:M#{c4b'V'>T^-f 5: >^5^M*(c:^M (timing estimat 
ion error) |s (yt; error r 

ate. WT. BERtV^do ) Asmt-SC t tZ'&iSo 

^aR-t^>7';uA^ fflMfitR(i)(cMb-CIE(;<Sfffi-r5i: 
i>>7}f;bo«^-!t>r;i/As, ffiMf(R(i)HMbTftl:i 
[0 0 2 3] bfcAS-5T> t^e*®ISIia7;b3-';XAT' 

(is *i#^fct;fx';i/^yi:;^®i^S>bs*i''ig^-r-fec.-rfes 

fflMffiR (i)®ti'-^(CioTi*^^nS#M^'>:^;i/ 

®ftll-y->7';i/®^^' ^ >^^*. ±-r®tt^t*V'>-riE 

mi^^liit?>Zti^X§^Jitf^rz. 
[0 0 2 4] 

[^BJ*s«?*b«t5i:t-S^a] *^B^tt. ±iEbfcll 

miz&^x-^j:^tirci>(Dx-$>\). *^B^®iW(i. T^-f 

[0 0 2 5] 

[isa^)i?*t-^fc»®^is!] ^^mizm?>mm:&Wi 



(5) 
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[0 0 2 6] ^^B^t^ST^-f i^^}\^mmi^y^^h.^-. 

[0 0 2 7] 

[0 0 2 8] *^B^T-{i. lllC^-rj;olc. 
5{3SI!-r-5 3ii(3<fc^-C. ^KEfSidtc. BS^gbfc 
fill©;!?- FEFaNguand®•9■>^''^^J^SIilWt:3 1:— 

Pi= (ai+ j bi) • (ci+ j di) 
= (ai+jbi) • (-ai-jbi) 
= - (a2-b2) 

[0 0 3 3] ffiffi#2t::}3V^-r{i. fflKffiR (i) ttl^- 
SChtJ:oT> #SiJW^^{b;Stt. fflll^cD^#{c- 

sc-r?.o mmmta^miziii^^x. fflMfitR (i) {3^. m 
h) ^^w.-r^ztui^r>x. mmhtzy'-'^tyyyf^ju 

N-2Njp-l 

R(i)= • expGijr„fiket; 

n=0 

[ 0 0 3 6 ] ^ ( 5 ) ©fflPfiSR li) ®{4tBftA»5>. /i 



h ^titcmm^^^-y^mmifXTfsTo 

[0 0 2 9] z(D^m^>yyf^ju(D^miz^^m^^s m 

[0 0 3 0] mziz^.-r^oiz. ^mmizm-^si^^tzmm 
-y^isL^yy h-r?>:Ltiz^-:>x. ffiHflScDi^-^ 

t{cJ;o-r> l5]Wyi^->o#SiJS<]^c^fb;ScD^^ (de 
terministic destructive) ^^M.[^. Liiifir^X. S 
:*:t^mt:— ^tt. El 2cD;&;^|qI{c;t:7-fe h L«:V^o # 

(Dmm^^'$^-y<Dmmtj:mb}k(Dmmit. m^i^ani 

[0 0 3 1] @2fC^-rfflll-^ti, {3ilS#2©tt^A^e. 

m(Dmm^'^i'—y(D^myy!f-ji't(Dmxtb^o i^tzifi 

:ty±^y hifital^mm&O^^mcDTXlt. ^ (4) -f^ 
[0 0 3 2] 



... (4) 

[0 0 3 4] ??>{C. ±MLfcSt*tT'(±s ^^ffiUfiS 

v^S^i;AST-^S. m^m.iz:ty±^i^ hii^^^^Mlz^ 
jNIW^itJ^v;i/5^yi;^effl6As>&</^i:§©^§||faR 
Hfii^-'!7(DiiLm.iz$)^t^s (5) T-a^ 

[0 0 3 5] 
[l$4] 



• • • ( 5 ) 



[0 0 3 7] 



(6) 
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Afu 



N 



So 

[0 0 3 9] z:ir\ 01 2 {r^-rStSSSrjgffl t 
AST- § ?>mmm(Dmi^^^mm^yrs-r^ti ^7 ^-r-^ 

So 

[0 0 4 0] 0 3H^t-J:a{c. ^-py 

^jUJL:y3—Sri i^dix-s 1 i 

trfi. fiii-rST^-^J' mT. {SJcl^-^iiv^do ) AS 

[0 0 4 1] |5lffii/>:^;i/#A[iliiS2 Otis fi«Jx.{i0 4 
tcs^fidt. v;U5^7'l/^>-y-2 1 i;. :>i=EV2 2^m 
X.> ^;i/5^7'l/^1t2 1«4> ^1 1 

#S (Orthogonal Frequency Division Multiplex^ Hi, 

oFDM^it^do ) bffMias&i 2t^^-r 

So OFDM>'^•— ;^ bff^figHJKl 2{4. #Mi^>5i^;i/As 

;^ h7V-A$rJBfigbT. jS^M7-'Jai^g| (Invers 
e Fast FourierTransform, J-^IT I F F T i;l/->-5o ) HI 
SS 1 3 C«i^1-So IFF THIS 1 3 (4. -'n*-;:^ b 7 U 

«B«:'3^S[llii&3 ot«$&-rso 

[0 0 4 2] mmmtimmm^ s o ^ififs j; a 

So ^L-C> lR]X3S;t;Mfi[llS§3 0®Ul*{i^ |5lW^'?^5' 

(mm) iiigS4 otctt^^tiSo i5isB^i^-> 



FpOtfER 



[0 0 4 5] ^UTs l5lMBv'?^5'->Ste 
|h1K4 Ot:*5V>-C> gi^|5],W^l^5'->©{4ffiAS 1 8 OjR 

[0 0 4 6] >ti:^B^*3iffl tfeSM^^oV^i: 

^fK^^sf :/D 0 -e $) s , 

[0 0 4 7] 3CD§M;^tt. RF7D>hJi>K5 1* 
H^. RF7D>hJi>H5 IT-Sff^nfcRFM^ 
tt> IQ«^^5 2ttti|&^nSo IQ«^S5 2{4. 

6 o(c#t^-rso 

[0 0 4 8] i5]wiHi8S 6 0 tt. fi?'Jx.f^0 8^c^^•r<fc^ 



( 6 ) 



<5'->^^ailHlliS4 1 &.Wyy^ 4 2 i:. ii-&IilSS4 

3i:*cix^ ««ti5]^y^^->itaj(siE&4 Hi. ^m-> 

22iV?g^[llSS4 3{C«i|&rSo 4 2(4. « 

i^©|5ll3>'i^->®{iffi<£'>7 h bTri^[llSS4 3 {c« 
i^b. ?g^[aiiS4 3«4. #fii«>>;}^;i/0{4fflASi/7 

->i;&«SLTs l!|e]i£?5»AIilSSl 4{c«i^^;s„ 
jS(hUiS?I#AIh1I^ 1 4 {4, ■Ej§l?^-^S'lc#^^>>:iJf;i/?& 
ffiALT. I Q^W^l 5lC«^L. IQ^^^IS 

{4. #Biv/y:;J^;^As^fA$^^fc^3g^5ii7^-^^fe> mm. 
RFti^do ) «-^^^figu Tx imm) y 

1 ettt^-rSo TX7>f;i/^$' 1 6f4> ^^©JRg 
*fTdfeS)(rRFM-^&7i';i/4"J ><J^b-C, RF7D 

>bai> K 1 7t#t$&b. RF^DV bai> K 1 7{4> 
RFM-t^jsim-rSo c:®J;^t^ c:o3i{t«-r-{4. m 

{3*^v^r#ATs<fc^^cbTv^So 
[0 0 4 3] |5]^i/>;J^;i/®¥iSS:^;f4. ^m^tifz-*)- 
■:ri<r^^)7(Dm.-i^>}>ti\^a^X. OFDM^ra^n^zT^— 
^'>>4f;K3lt-^t{gi^o bfcASoT> W^mtiW^m^ 
K3 0(4. 0FDM^^^nfc7^-^'f>'>:^;i/O¥±S^ 
;^ft-Si-rsJ;a{;:^ j^(i«*f^ii;*;$-&So 9.m^\z. 
(4. |1IW«:^?SISI1]K3 0i4. ^J^{4EI5{3^-r<td{C 

spc^3 i§«i^. s (7) -c-5^$nsm:bii^^t;fF 

[0 0 4 4] 
[iS6] 



• • ■ (7) 

^-f ^ ></fflffi[HlS&7 0{4. ^JxK0 9{;?st-ct3t. 
aMOrn? 1 «S?t^HIS^7 2 i;. ^S[ig7 3 

®MllI!^7 4i:. *[]»tg|7 5i:. j«»g|7 6i:. ii 
MESS? 7 i;^ WcXmm^l Z}L^m7L^. SJEdlSS 
7 1{4. I Q«^^5 2A»e,O^J|g«5^-^§r, Nsp 

-r^fct. 1 l51SB^'«:J'->:0-SMb-CttS1S^Hig(ii 

7 2ttts&-rso ^mL%mm,m 2\±. s^smt^- 

^^7 3{4> ^^SflT^-^i:, 



(7) 
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*^S£u ■r'5:t)t.±iEbfes (1) (Dmw^m\ f# 
-^^ (N-2*Nsp) p^jiSLT. ^n^ieizm^ 

[0 0 4 9] P]«BlH]S§6 OCIIS;^^ ^?y^{^y^•-;^ 

3{3«^$n> FFT[E]ie§5 3(±. |BlfiB[lSS6 OA^C.® 

FDM-'N-— :^ h:9-»[ill^5 4{±. /n*— ;^ h 7 
-<5^5 5^fc:f^bTUJ:^;■r^o 

[0 0 5 0] lR]^lHlii&6 Ott. SMt^-^S'C 

[0 0 5 1] bfeAs^t. *^H^-r'{i> fflUffitcS^v^ 
[0 0 5 2] ii:i?.T\ *^0^(±. iHF{COFDM;^iC{C 



[0 0 5 3] 

tot. #B3^>>7}f;ui:. aa$nfe#S3>'>5J^;i/i:®ffi 
[Hffl®ffl*^d:H5iBj] 

[01] ?|s^B^^®fflbt#^->>:^?;U©:7;t-V-; h 

[03] *:^H^*3ifflbfcj^(s«ico*i*a<j*«fiK*^T 
[04] mmyy^^)\ynx^^(DM»m^m^^7n-r-:^ 

a >j/^0T-feSo 

[05 ] |5]^«;^/^glHlieS©*f*:«]'&:«fie*?v-r:/D -J/ 

[06] [pIW^-?<5'->MtelHlg&®M<t:W*«f!E*?s1-^ 
D >y^0-C-feSo 

[07] ;*^^B^^Mfflbfc§M«®*f*:fl9'5:«fig<&^-r 

[0 8] mmm^(Dmii?-i^tj:mm^yf-ryv3 ^mx'ib 

^ o 

[09] ^'-r 5 y^m^mm(Dmi$.m^jim^^7n'ryv 

[010] V y T^y hSrS^f 0T* 

[011] '^^(D^mi^y^^)V(Dy^--^^yY^mirm 
[012] fflSffi^»tt5i-?.iHiES®«^^&^N-r0-r-fe 
[013] §e*®#Mi^>5j^;u®^**§ffM-r-sfcto® 

0T-feSo 

[^^©iJBj] 

11 ^^-^^^JUJiVn-y, 2 0 PMSf>>^>'l/ffiA 
ass, 12. OFDM^N*-^ hffM[HlE§x 13 IFF 

T, 3 0. mmmiimmMm. 40 i5]w^i^->ste 

Eim. 1 4 MdiSSiif AHlSg. 1 5 I Q^^^> 1 
6 TX7-f;i/^. 17 70>hai>K 



(8) 



mil 



[0 4] 



N 


















: sp X »p X «p X »P > 


( - > 


( > 


mm 



20 



.22 



Nguard 



sp 



Nsp 



[05] 



V Nsp 



30 



— O 

"31 



[02] 




[03] 



[06] 



11 20 



4 



12 13 30 40 14 15 16 17 



40 



u. r< 




Gf 



5 



. . r 




n . 


> 






— A- 







4r 



42 



4 3^ 



[07] 



[08] 



51 52 60 53 54 

I 1^ L L J- 



4 



61 



C 



-62 



D— cram 



^70 ^63 



64 



(9) 
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[09] 



[010] 



B{l-n>0- 



70 



^■7 7 



' 73 



-78 



1 












#1 


#2 


#3 




#F-1 



[011] 



N ^ 


^ NSO 
















i - > 






( > 
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This Page is Inserted by IFW Indexing and Scanning 
Operations and is not part of the Official Record 



Defective images within this document are accurate representations of the original 
documents submitted by the applicant. 

Defects in the images include but are not limited to the items checked: 

□ BLACK BORDERS 

□ IMAGE CUT OFF AT TOP, BOTTOM OR SIDES 



ILl FADED TEXT OR DRAWING 

□ BLURRED OR ILLEGIBLE TEXT OR DRAWING 

□ SKEWED/SLANTED IMAGES 

□ COLOR OR BLACK AND WHITE PHOTOGRAPHS 

□ GRAY SCALE DOCUMENTS 

□ LINES OR MARKS ON ORIGINAL DOCUMENT 

□ REFERENCE(S) OR EXHIBIT(S) SUBMITTED ARE POOR QUALITY 

□ OTHER: 

IMAGES ARE BEST AVAILABLE COPY. 
As rescanning these documents will not correct the image 
problems checked, please do not report these problems to 
the IFW Image Problem Mailbox. 
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